In a previous letter to the editor, Sachs and Lecar (1991) described a model for gating of mechanosensitive ion channels. This treatment draws on our "gating-spring" model for gating, which involves an elastic element that conveys force to the channel (Corey and Hudspeth, 1983; Howard and Hudspeth, 1988) and extends it to deal with the elasticity of the channel protein itself. The (Corey and Hudspeth, 1983; Howard and Hudspeth, 1988; Guhary and Sachs, 1984; Morris, 1990) (Fig. 1 A) . If a constant force f is applied along the reaction coordinate (Fig. 2) (Fig. 1 B) , so that each state is described by a parabolic energy well (Fig. 2) 
In a previous letter to the editor, Sachs and Lecar (1991) described a model for gating of mechanosensitive ion channels. This treatment draws on our "gating-spring" model for gating, which involves an elastic element that conveys force to the channel (Corey and Hudspeth, 1983;  Howard and Hudspeth, 1988) and extends it to deal with the elasticity of the channel protein itself. The (Corey and Hudspeth, 1983; Howard and Hudspeth, 1988; Guhary and Sachs, 1984; Morris, 1990) , but it stops short of estimating the relative importance of the linear and quadratic terms. In this letter, we show that the theoretical assumptions made by Sachs and Lecar imply that the quadratic term is small and probably negligible. An even more general model has recently been published by Lecar and Morris (1993) (Fig. 1 A) . If a constant force f is applied along the reaction coordinate (Fig. 2) (Fig. 1 B) , so that each state is described by a parabolic energy well (Fig. 2) 4 and 9) . Such behavior has not been observed for any mechanically sensitive channel. Also, the open probability would never reach 100%. In fact, Holton and Hudspeth (1986) showed that large negative displacements left less than 1% of the channels open, whereas large positive displacements opened at least 99% of the channels. We can calculate that the quadratic term must be less than 28% of the total, at least for reasonable forces (fb < 5kBT). Second, Howard and Hudspeth (1988) directly measured the stiffness of the hair bundle when almost all the channels were closed and also when almost all the channels were open. The stiffnesses differed by less than 10%. Moreover, this difference was less than 20% of the stiffness change associated with the gating of the transduction channels. For all stimuli up to saturation (fb = 5kBT) this implies that the quadratic term is less than 13% of the total even under the assumption that all the bundle's compliance resides in the channels themselves. Finally, Howard and Hudspeth (1988) showed that the position of minimum stiffness of a hair bundle is nearly equal to the position of maximum sensitivity (measured as the slope of Popen(x)). The difference of these two positions corresponds to a difference in open probability of less than 0.1, which in turn implies that the quadratic term is less than 25% of the linear term (for fb < 5kBT). Recently, Markin et al. (1993) and Jaramillo et al. (1993) third interpretation is that the lower stiffness in the positive direction is an artifact that is the result of poor coupling between the probe and the bundle. In no case is there strong reason to think that differences in channel compliance play a major role in gating.
Thus for hair cells, the quadratic models of Sachs and Lecar (1991) and Lecar and Morris (1993) (Howard and Hudspeth, 1988) . Finally, this analysis holds as well for voltage-gated channels, where the force results from the electric field acting on a charged portion of the channel protein.
